Regulation of the Elongation Phase of Protein Synthesis Enhances Translation Accuracy and Modulates Lifespan.
Maintaining accuracy during protein synthesis is crucial to avoid producing misfolded and/or non-functional proteins. The target of rapamycin complex 1 (TORC1) pathway and the activity of the protein synthesis machinery are known to negatively regulate lifespan in many organisms, although the precise mechanisms involved remain unclear. Mammalian TORC1 signaling accelerates the elongation stage of protein synthesis by inactivating eukaryotic elongation factor 2 kinase (eEF2K), which, when active, phosphorylates and inhibits eEF2, which mediates the movement of ribosomes along mRNAs, thereby slowing down the rate of elongation. We show that eEF2K enhances the accuracy of protein synthesis under a range of conditions and in several cell types. For example, our data reveal it links mammalian (m)TORC1 signaling to the accuracy of translation. Activation of eEF2K decreases misreading or termination readthrough errors during elongation, whereas knocking down or knocking out eEF2K increases their frequency. eEF2K also promotes the correct recognition of start codons in mRNAs. Reduced translational fidelity is known to correlate with shorter lifespan. Consistent with this, deletion of the eEF2K ortholog or other factors implicated in translation fidelity in Caenorhabditis elegans decreases lifespan, and eEF2K is required for lifespan extension induced by nutrient restriction. Our data uncover a novel mechanism linking nutrient supply, mTORC1 signaling, and the elongation stage of protein synthesis, which enhances the accuracy of protein synthesis. Our data also indicate that modulating translation elongation and its fidelity affects lifespan.